FIXING FOR COMPOSITE GLAZING 


Cross-Reference to Related Applications 

5 This application is a continuation of the U.S. National Stage designation of 

co-pending International Patent Application PCT/FR00/02253, filed August 4, 2000, which 
claims priority to German Patent Application No. 199 38 250.6, filed August 12, 1999, the 
entire contents of which are expressly incorporated herein by reference thereto. 

10 Field of the Invention 

The invention relates to a fixing for composite glazing. 

Background of the Invention 

Document EP 0528781 discloses protective fire-resistant glazing 

15 

comprising a glazed element housed in a fixing frame with a prestressed silicate glass pane 
bonded on top on the fire side, which pane ends a certain distance away from the fixing 
frame. Arranged on the fixing frame are protruding individual fixing leaves for supporting 
the additional silicate glass pane and pressing elastically against its main surface. In the 

2^ event of a fire, the additional pane is supposed to ensure uniform heating and play a part in 
absorbing the heat energy so that the glazed element behind it resists the fire for longer. To 
bond the additional pane on, use maybe made, for example, of polyvinyl butyral or of some 
other appropriate organic synthetic material. Under the effect of the heat, the adhesive layer 
melts, which means that the bond no longer holds. The additional pane is then held in its 

25 position only mechanically by the fixing leaves. Because the fixing leaves are mounted at 
isolated points, there remains no other widespread screen protecting the additional pane, 
which is therefore heated more or less uniformly, which means that no dangerous 
temperature differences occur within the glass nor, in consequence, do any dangerous 
tensions appear therein. 

3Q One disadvantage of the fire-resistant glazing described in that publication, 

with its fixing and with its protection against falling out, lies in the fact that use is made of a 
frame and of fixing leaves which detract from the visual appearance and make the tasks of 
cleaning more complicated. The surface of the glazing is also fissured by the seals of the 
set-back additional pane. 
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There is a need for an improved fixing for composite glazing used, as a 
preference, in glazing that affords protection against fire, or fire-resistant glazing. 

Summary of the Invention 

5 The invention relates to a fixing for supporting fire-resistant composite 

glazing on a subconstruction with the composite glazing formed of an assembly of a glazed 
element and an additional pane. The fixing includes at least one point support for fixing the 
glazed element to the subconstruction and at least one safety element. The safety element is 
configured and dimensioned to permit the additional pane to be disposed in a first position 

^ 0 proximate the glazed element and a supported position spaced therefrom. The at least one 
point support may fix the glazed element by force or positive engagement, and in the first 
position the additional pane may be bonded to the glazed element. The at least one safety 
element may be fixed at least indirectly to the glazed element. 

The additional pane may have at least one opening through which a support 
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of the at least one safety element passes. The at least one opening may be a through-bore 
and the at least one safety element may be a ring, disk, ring segment or disk segment, with 
an outside diameter of the at least one safety element being larger than the through-bore. 
The additional pane may define a first plane, and the at least one safety element may be 

2^ fixed to a point support that intersects the first plane. The additional pane may be a 
monolithic or multilayer fire-resistant pane, and the glazed element may be a pane of 
laminated glass. In some embodiments, the glazed element is formed from an insulating 
glazing having at least two sheets of glass assembled with one another by a spacing frame. 

The additional pane may be prestressed or partially prestressed, and the 

2£ additional pane may be formed of at least two sheets assembled with one another. A 

heat-reflective coating may be provided on the additional pane. The glazed element may be 
at least one pane formed of prestressed or partially prestressed glass. Also, the composite 
glazing may be an oblique glazing or roof glazing, and the composite glazing may be at 
least one of a large-area type and frameless type. An intermediate insulating gap may be 

30 formed between the glazed element and the additional pane when the additional pane is in 
the supported position. 

The invention also relates to a fixing for supporting a composite glazing 
formed of at least one glass element and an additional pane. The fixing includes a support, 
and a safety element coupled to the support and spaced therefrom to define a region for 

35 receiving the at least one glass element. The safety element is configured and dimensioned 
to permit the additional pane to be disposed in a first position proximate the glass element 
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and a supported position spaced from the first position. In some embodiments, the safety 
element is coupled to the support with a fastener, and the fastener may be received in 
aligned bores in the support and safety element. 

The invention further relates to a fire-resistant glazing assembly including a 
5 support, a safety element coupled to the support and spaced therefrom, a first glass sheet 
disposed between the support and the safety element, and a second glass sheet. The safety 
element is configured and dimensioned to permit the second glass sheet to be disposed in a 
first position proximate the first glass sheet and a second supported position spaced from 
the first position. 

^ ^ The first glass sheet may have a bore, and the safety element may be coupled 

to the support with a fastener that extends therethrough. In the first position, the second 
glass sheet may be bonded to the first glass sheet. Also, the safety element may include a 
first portion sealed to the first glass sheet and a second portion remote from the first glass 
sheet. The second glass sheet may include a bore with an inner diameter, the first portion 

^ ^ may include a first outer diameter, and the inner diameter may be larger than the first outer 
diameter. The second portion may have a second outer diameter, and the inner diameter of 
the bore may be smaller than the second outer diameter. 

The first glass sheet may be formed from at least two sheets, and the at least 
two sheets may be bonded together. The first glass sheet may be a pane of laminated glass. 
At least one of the first and second glass sheets may be prestressed or partially prestressed, 
and the first glass sheet may be separated from the support by a seal. 

The invention also relates to a fixing for supporting composite glazing made 
up of a glazed element and of an additional pane assembled therewith, particularly for 

2g fire-resistant glazing, on a subconstruction Safety elements are provided for holding the 
additional pane should its assembly with the glazed element fail. The fixing (1) includes at 
least one point support (3, 4) fixing the glazed element (5, 7, 6) by force or by positive 
engagement to the subconstruction, with the safety elements (42) forming a holding plane 
away from the main free surface of the additional pane (8). The additional pane (8) may be 

30 bonded to the glazed element (5, 7, 6), and the safety elements (42) may be fixed at least 
indirectly to the glazed element (5, 1, 6). The additional pane (8) may have at least one 
opening (1 1) through which a support of the safety elements (42) passes. Also, the safety 
elements (42) may be fixed respectively to a point support (3, 4) passing through the plane 
of the additional pane (8). 

35 The openings (11) may be through-bores in the additional pane (8), and the 

safety elements (42) may be designed as rings, disks, ring segments or disk segments with 
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an outside diameter larger than the through-bore. The additional pane (8) may be 
prestressed or partially prestressed, and may be made up of at least two sheets assembled 
with one another. The additional pane (8) may be made up of a monolithic or multilayer 
fire-resistant pane, and the glazed element (5, 7, 6) may be a pane of laminated glass. 

5 The additional pane (8) may be provided with a heat-reflective coating. 

Further, the glazed element (5, 7, 6) may be insulating glazing consisting of at least two 
sheets of glass assembled with one another by a spacing frame. The glazed element (5, 7, 6) 
may include at least one pane made of prestressed or partially prestressed glass. 

The fixing may be particularly suited as oblique or roof glazing of the 

^ 0 large-area and/or frameless type. In the event of fire, if the assembly (9) between the glazed 
element (5, 7, 6) and the additional pane (8) fails, the latter pane may be held and retained 
by the safety elements (42), at the same time forming an intermediate additional insulating 
gap (Z) from the glazed element (5, 7, 6). 

According to the invention, the fixing of the composite glazing comprises, at 

15 

a subconstruction or substructure, at least one point support, which is connected only to the 
glazed element, the safety elements enclosing a holding plane which lies a certain distance 
away from the main free surface of the additional glazing. The point supports are usually 
the fixing elements which are well known in themselves, which engage inside the surface of 
the composite glass and which are provided with means for compensating for the 
manufacturing and installation tolerances and with degrees of freedom so as to balance out 
the internal and external forces exerted on the panes. 

The use of such point supports makes it possible to dispense with a frame 
surrounding the composite glazing or the glazed element. It is thus possible to use an 
2g additional pane of the same size as the glazed element. If need be, the additional pane may 
even protrude from or be set back from one or more edges of the glazed element. 

The expression "glazed element" is to be understood as meaning any type of 
conventional glazing used in building, that is to say that use may be made, by way of glazed 
element, of laminated glazing, insulating glazing, or even an individual sheet of glass. 
30 Within the laminated or insulating glazing, the individual panes may be made of simple 
float glass or may be prestressed or partially prestressed (toughened). It is also possible to 
envisage designing individual panes of the laminated or insulating glazing, made of a 
synthetic material. 

As the additional pane is not connected directly to the subconstruction by 
35 one or more point supports, it has to be fixed to the glazed element by some other 

independent means of fixing. A preferred means of fixing is bonding. For example, to 
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assemble the glazed element and the additional pane, use may be made of a film of 
thermoplastic adhesive, particularly made of polyvinyl butyral. Assembly is then achieved 
using a conventional method by applying heat and pressure. 

By way of additional pane, use may be made of an individual sheet of float 

5 glass. For specific applications, however, it is advantageous for the additional pane to be 
made up of several individual panes joined together. In order to obtain the prescribed 
strength or to meet specific safety requirements, the pane or panes may be prestressed or 
partially prestressed. It is also possible to envisage, by way of additional pane, a 
fire-resistant pane which means that improved resistance to heat is obtained. At the 

^ 0 outbreak of a fire, the additional pane absorbs some of the heat energy, reflects some more 
of it, and thus protects the glazed element fixed to the subconstruction against any 
unacceptable heating. Should the means of fixing the additional pane and the glazed 
element together no longer hold as a result of the heating, the additional pane would drop 
down onto the safety elements which are arranged a certain distance away from the main 

15 

free surface thereof. This would then result in an additional gap between the fire-resistant 
pane and the glazed element, which would fill with gas and have an insulating effect against 
any supply of additional heat. One advantage of such composite glazing provided with a 
fixing according to the invention is that it indicates failure, in the event of fire, of the 
bonded assembly by the defined dropping of the additional pane onto the safety elements. 

The additional pane may be provided with a heat-reflective coating so as 
better to protect the sub-construction and/or the glazed element against a heat source and 
thus protect it from unacceptable heating for a longer period of time. In this particular 
instance it is sensible to provide the free surface of the additional pane with a heat-reflective 
25 coating because this surface faces toward the heat source in the event of fire. Transparent 
thin layers based on a metal oxide, for example, have proved satisfactory in such 
applications. 

The additional pane may be provided with at least one opening, through 
which a support for the safety elements extends. The opening may be a circular 
3q through-bore, but other shapes such as rectangular or elliptical openings are also possible. 
The opening may also be provided in principle at the edge of the additional pane. 

If there is a desire to fix the safety elements particularly advantageously 
directly to the point supports, an opening needs to be made in the additional pane in the 
region of the point support concerned. 
35 The point support may also be fixed through the opening to the glazed 

element, for example by also providing a bore in the glass window element and by 
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assembling the latter forcibly to the point support using a nut and bolt assembly. In this 
case, a threaded bolt led onto the point support can be inserted through the bore from the 
subconstruction side and tightened on the opposite side using a nut on the glazed element. 
Naturally, the customary resilient mounts and/or seals will be used when mounting glass 
5 elements. 

The safety elements themselves may be provided directly on the nut, so that 
these elements enclose the holding plane a certain distance away from the free surface of the 
additional pane. In the case of a bore by way of an opening in the additional pane, the safety 
elements are made appropriately of toric seals, disks or ring segments or disk segments with 
^ an outside diameter or perimeter in excess of the diameter of the bore. It is also possible to 
envisage safety elements in the form of lugs or hooks. In another embodiment, the safety 
elements may be cables or rods, for example made of steel, which extend between two or 
more point supports. 

However, it is not absolutely essential for the fixing elements to be fixed 

15 

only indirectly to the glazed element by means of the point supports; they may in theory also 
be fixed directly to the glazed element elsewhere independently of the point supports, this 
being along the edge of the glazed element or along its surface that faces the additional 
pane. 

2^ Fixings according to the invention are suitable, in a use claimed as preferred, 

for glazing, particularly large- area and/or frameless oblique, overhead or roof glazing, also 

and specifically in environments where there is a risk of fire. 

Finally, also claimed is fire-resistant glazing using the fixings according to 

the invention, in which, in the event of fire, if the assembly between the glazed element and 
25 the additional pane fails, the latter pane is held and retained by the safety elements, at the 

same time forming an intermediate additional insulating gap from the glazed element. 

Other specifics and advantages of the subject of the invention will emerge 

from the nonlimiting drawing of one exemplary embodiment and from its description as 

given hereinbelow. 

30 

Brief Description of the Drawings 

Preferred features of the present invention are disclosed in the accompanying 
drawings, wherein similar reference characters denote similar elements throughout the 
several views, and wherein: 
35 Fig. 1 shows an embodiment of the fixing according to the invention of a 

composite glazing to a bonded fire-resistant pane by way of an additional pane; 
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Fig. 2 shows the fixing of the composite pane after failure of the layer of 
adhesive in the event of fire; and 

Fig. 3 shows a cross-section of large-area glazing using the fixing according 
to the invention. 

5 

Detailed Description of Preferred Embodiments 

According to figure 1, the fixing 1 for composite glazing 2 is made up of a 
support 3 and of a tightening screw 4, which form a point support. The composite glazing 2 
is produced as fire-resistant glazing, two sheets of partially prestressed float glass 5 and 6 in 
^ this case being laminated onto a film of polyvinyl butyral thermoplastic adhesive 7 to form 
a glazed element in the form of composite glass 5, 7, 6. Bonded to this element by way of 
an additional pane 8 is another fire-protection pane made of highly prestressed silicate glass, 
also using a film 9 of polyvinyl butyral adhesive. 

The support 3 may, for example, be introduced into and welded in the tube R 

15 

of a subconstruction illustrated with its free end opposite the composite glazing 2. In this 
assembly which is illustrated in a very simplified form here, it is also possible to provide 
the conventional means for compensating for the tolerances and/or the elastic deformations 
which are due to the external forces and thermal expansions. It is intended that the number 
of point supports 3, 4 to be used for composite glazing depends on the dimensions and 
weight of the composite; in general, each piece of composite glazing will require several 
fixings with the required degrees of freedom. 

The fixing 1 is assembled with the laminated glazed element 5, 7, 6 via a 
clamped connection. For that, there is provided in the laminated pane 5,7,6 a bore 10 

2g through which there passes an externally threaded bolt, illustrated diagrammatically here, 
mounted on the tightening screw 4. This bolt is screwed into a corresponding internal 
thread, also illustrated schematically, in the support 3. In order for the fixing 1 to engage 
only with the laminated pane 5, 7, 6, there is a round opening 1 1 in the additional pane 8, 
that the tightening screw 4 passes through without contacting the additional pane. 

30 Between the support 3 and the glass sheet 5 and between the tightening 

screw 4 and the glass sheet 6 there are seals, particularly toric seals 12 and 13. These may, 
for example, be made of a resilient synthetic material or of a material based on aramid fiber, 
and their purpose is to hermetically seal the bore 10 and protect the surfaces of the glass 
sheets 5 and 6 against damage by the tightening forces of the fixing 1. Sealing means 

35 prevent the ingress of moisture under normal conditions and ensure airtightness; in the 
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event of fire, the passage of flames and fumes toward the subconstruction also have to be 

delayed for as long as possible. 

A safety element 42 is fixed to the clamping screw 4 with an inserted spacing 

washer 41, this being on the same side as the additional pane 8. Several of these safety 
5 elements form the holding plane spaced away from the free surface of the additional pane 8. 

The spacing washer 41 acts as a support for the safety element 42 and passes through the 

plane of the additional pane. 

The connections between the clamping screw 4, the spacing washer 41 and 

the safety element 42, for example, may be made by welding, so that as the screw is screwed 
^ ^ in, the safety element 42 is simultaneously installed. The safety element 42 here is 

produced in the form of a screw of a diameter greater than the diameter of the round 

opening 1 1, so that the additional pane 8 is retained if the adhesive film 9 fails. Such a 

holding plane may, however, also be formed by safety elements in the form of circular rings 

with corresponding outside diameters, by individual projections directed toward the outside 

15 

or by hooks on the spacing washer or by clamping cables between two or more spacing 
washers. If the safety elements are visible from the outside, they may also be used, if need 
be, as structural elements for the overall visual appearance of glazing with one or more 
composite glazings, by varying their number, their shape and/or their color. 

Figure 2 illustrates the fixing 1 and the composite glazing 2 after the 
adhesive film 9 has failed following the action of heat by a fire. At the outbreak of a fire on 
the side of the additional pane 8 away from the support 1, this additional pane absorbs a 
large part of the heat energy, it being possible for its entire volume to heat up as the adjacent 
polyvinyl butyral adhesive film 9 melts (from about 105°C upward). The bonded assembly 

25 between the laminated glass pane 5, 7, 6 and the additional pane 8 lets go, and the additional 
pane 8 drops onto the safety element 42 mounted about 20 mm away. Failure of the bonded 
assembly occurs in this instance because of the poor thermal conductivity of the sheets of 
glass and of the polyvinyl butyral film, at a stage before the laminated glass 5, 7, 6 has yet 
begun to be exposed to critical temperatures. Moreover, separation of the individual panes 

30 5 and 6 also in the event of any possible softening of the adhesive film 7 is prevented by the 
joint clamped fastening by means of the point support 3, 4. When the additional pane 8 
drops onto the safety element 42, this creates an intermediate space Z filled with gas 
between the laminated glass pane 5, 7, 6 and the additional pane 8, and this provides further 
insulation against the application of additional heat to the fixing 1, the subconstruction and 

35 the composite glass pane 5, 7, 6. The insulating effect is so good that even after any 

possible softening of the additional pane 8, the laminated glass pane 5, 7, 6 and its fixing 1 
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are essentially still not affected by the heat of the fire. Any products of combustion of the 
adhesive film 9 can escape into the intermediate space Z created and into the space which is 
on fire without raising the pressure between the panes 6 and 8. 

Figure 3 illustrates a section through large-area glazing with composite 
5 glazing of the type mentioned previously, particularly the area of transition between two 
composite glazings 2 which are fixed and made safe according to the invention, the joint 
between which is sealed by a sealing device 50. The latter is made up of three individual 
elements, namely a profiled resilient gasket 51, a non-combustible strip 52 and silicone 
filler 53. 

1 0 The profiled resilient gasket 5 1 may be made of gum, rubber or some similar 

material and serves to seal the glazing against the surroundings acting from the same side as 
the additional pane 8. Through a corresponding configuration of the profile of the gasket 
5 1 , the latter may be fixed simply by pushing it in flush into the slot. The non-combustible 
strip 52 made of ceramic, for example a ceramic paper, forms a barrier, in the event of fire, 

Lj! 1 5 

f~i against temperatures such that the silicone filler 53 is protected against any unacceptable 

Hi heating. The purpose of the silicone filler 53, in the event of fire, is to seal the glazing 

O against the fumes, while under normal conditions of use protecting the non-combustible 

strip 52 from moisture and dirt entering from the subconstruction side, 
h A corresponding sealing device may naturally also be used in the region of a 

connection between walls. 

Depending on the circumstances, the adjacent regions of two composite 
glazings may also be sealed by a single gasket element, for example filling the joints with 
silicone or with a single push-in profiled gasket. 
25 While various descriptions of the present invention are described above, it 

should be understood that the various features can be used singly or in any combination 
thereof. Therefore, this invention is not to be limited to only the specifically preferred 
embodiments depicted herein. 

Further, it should be understood that variations and modifications within the 
30 spirit and scope of the invention may occur to those skilled in the art to which the invention 
pertains. Accordingly, all expedient modifications readily attainable by one versed in the art 
from the disclosure set forth herein that are within the scope and spirit of the present 
invention are to be included as further embodiments of the present invention. The scope of 
the present invention is accordingly defined as set forth in the appended claims. 

35 
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